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T-Run

[4I 5’ 1’ 6' 3’ 1]’ [2’ 4’ 5' 3’ 1' 4]

[6l 3! 5’ 6! 4’ 3]
3,1,2,3,2,1]

T
é
POSSIBLE RANKS

1x27
3x9

BASE DETERMINANT 161757/1048576, .1542634964
NullSpace of A
{1,2,3,4,5,6}
Nullspace of A
" det(A) = " 1/32
STRATIFIED CYCLE COVERS

Degree 0
1

Degree 1
0

Degree 2
v[4] v[6] + v[3] v[5]

Degree 3
v[1] v[3] v[4] + v[1] v[2] v[5] + v[1] v[4] v[6]

Degree 4
v[3] v[4] v[5] v[6] + v[1] v[2] v[3] v[4] + v[1] v[2] v[3] Vv[5] + v[1] v[3] v[4] v[5] + v[1] v[2] v[4] v[6]

Degree 5
v[1] v[2] v[3] v[4] v[5] + v[1] v[3] v[4] v[5] v[6] + v[1] v[2] v[4] v[5] v[6]

Degree 6
2 v[1] v[2] v[3] v[4] v[5] v[6]

20’ []-, _]'l 11 _]-, _]'l 1]
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TRACETWO =1

detAT=§—§(—1+r)3(1+3r2)

o [2][¥;1
o
o

o
o
Al A=

AT =

o o=
o
o
o
o ol o=
o

o
Al =
o
o
o

Al A=

o
o
A=
o
o

AT rankingis 3, "vs", 6

Level 2 det = m (—5176224 — 29269505 — 21694352 + 27496953 + 759165% + 40880s° —
88425% — 884257 — 197258 - 73852 = 63510 + 9511 ) (—1+ )

RANK of R is 4

R rankingis 2, "vs", 4

RBAR ranking 1, "vs", 3

RANK of B is 6

B ranking is 2, "vs", 6

BBAR ranking 2, "vs", 6

"R CYCLES", 1 + v[1] v[3] v[4]
"B CYCLES", (1 + v[3] v[5] (1 + v[1] v[2] v[4] v[6])

Eigenvalues

R: [0., 0., 0., 1., -0.5000000000 + 0.8660254040 I, -0.5000000000 - 0.8660254040 | ]
B: [1.I,-1.1,1.,-1,1,-1]

NullSpace of R

{[0, 1,0,0,0,0]1I0,0,0,0,0, 1]}

NullSpace of B

{}

NullSpace of R*

{(-1,0,0,0,0,1],[0,0,-1,0, 1, O}
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NullSpace of B*

{}
FIXED POINTS DIMENSION 1

2 1

021111

0 0 16 24 8 0 , .

0 0 4 0 8 12 3013511

16 4 1 4 110101
PROTO-M = | *© 0 16 0 N = 010
24 0 16 8 0 111012

5 80 08 110101

0 12 4 8 0 ) i
111210

"RANK of Nis ", 4, "RANK of M is ", 6
"RANK of the KERNEL is *, 3

“ldemSolvability Check", 3 "Trace mark", 3, "Rank mark", 3, "for kernel rank", 3

degree 1: % (6v[1] + 3v[2] + 5Vv[3]+ 6v[4] + 4v[5] + 3v[6])

degree 2: 24—7 (4v[1lv[3] + 6v[1]v[4] + 2Vv[1]v[5] + v[2]v[3] + 2Vv[2]v[5] + 3Vv[2]v[6] + 4v[3]v[4] + v[3]v[6]

+2v[4]v[5] + 2v[5]v([6])

degree 3 : & (4v[1IVI3Iv[4] + 2vI1Iv[41v(5] + vI2IVI3IvI6] + 2vI2]VISIvI6] )
Group spectrum 1 + t + t2 + 3

KERNEL STRUCT URE

"PT1" = {{3, 5},{1, 6}, {2, 4}}

"PT2" = {{3, 5}, {1, 2}, {4, 6}}

"RG1" =1{2, 5, 6}
"RG2" = {2, 3, 6}
"RG3" = {1, 4, 5}
"RG4" = {1, 3, 4}

m3=1[0,00,0,4,00,2,00,0,0,1,0,0,2,0,0,0,0]
supp m3 = {5, 8, 13, 16}

u3 =1[2,02,0,3,0,1,3,0,1,1,0,3,1,0,3,0, 2,0, 2]
supp u3 ={1, 3,5,7,8, 10, 11, 13, 14, 16, 18, 20}

Action of R on ranges, [[3], [3], [4], [4]]
Action of B on ranges, [[4], [3], [2], [1]]

08/21/2008 01:11 PM



4 of 14

http://sadie:15001/home/ph/maple/TRUNS/XML...

NCEEE)

RPARTS [1, 1]

BPARTS [2, 1]

- 3

Action of R and B on the blocks of the partitions:
R-BLOCKS,

[4,1,1,3,3]
B-BLOCKS,

[1,3,5,2,4]

with invariant measure, [3, 1, 2, 2, 1]

N by blocks, N - check: true

by =1{3, 5}
by =1{1, 2}
b3y =1{1, 6}
by =12, 4}
bs = {4, 6}

dim(span of partition vectors), rank(Ngp), rank(N): 4, 4, 4

LIE STRUCT URE

Dimension of Lie algebra: 18, Shape: 8 10/8

CLB =

_ O O O O =
O r O r O O
O O © O+~ B

R and B Cycles. V.

S O »r O O
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1 11 11 1 1
3 0 3 3 00 4 4 0 4 0 4
1 1 1 1 1 1 1
303300 270207
1 1 1 1 1
; §0§§oog ooso01ilo
R = B =
1 1 1 1 1 1 1
3033500 1303707
1 1 1 1 1
301300 003030
1 1 1 1 1 1 1
3033500 230707
Or in Vec(K)?, {{1, 3, 4}}, true
Qg in Vec(K)?, {{3, 5}, {1, 2, 4, 6}}, true
1 =13 7 10 -16 5
27 27 81 27 81 27
4 2 1 =14 44 =7
27 27 81 27 81 27
2 1l -4 2 =14 1
V= 9 9 27 9 27 9
2 1L oa -7 2 -17
27 27 81 27 81 27
2 1 =13 2 =5 1
9 9 27 9 27 9
-10 -5 11 8 -2 4
27 27 81 27 81 27
Omega-checks true, true
“I+V is singular”
(1 11 1 11 _yy~1
nR_(3 0ollo o)vs(3 0ol lo o) Qg vs Q(I-V)
(111111 -1
TTB—(6 1111 6)vs(o 0000 0) ulgvsU+V)

LOCAL GROUPS

1, "partition”, {{3, 5}, {1, 6}, {2, 4}}

1, "range’, [2, 5, 6], [[6, 5, 2, 5, 2, 6], [6, 2, 5, 2, 5, 6], [5,6, 2,6, 2,5],[5,2,6,2,6,5],[2,6,5,6,5, 2],
[2,5,6,5,6,2]]

2,"range", [2, 3, 6], [[6, 3, 2, 3,2,6],[6, 2, 3,2,3,6],[3,6, 2,6, 2,3],[3, 2,6, 2,6,3],[2, 6, 3,6, 3, 2],
[2, 3,6, 3,6, 2]]

3,"range", [1, 4, 5], [[5, 4,1, 4,1,5],[5,1,4,1,4,5],[4,5,1,5,1,4],[4, 1,5, 1,5, 4], (1,5, 4,5, 4, 1],
[1,4,5,4,5,1]]

4,"range", [1, 3,4],[14,3,1,3,1,4],[4,1,3,1,3,4],[3,4,1,4,1,3],[3, 1,4, 1,4, 3], [1, 4, 3,4, 3, 1],
[1,3,4,3,4,1]]

2, "partition”, {{3, 5}, {1, 2}, {4, 6}}
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17 "ra'nge"’ [2’ 51 6]’ [[6’ 6’ 5’ 2’ 5’ 2]1 [67 67 27 5! 2! 5]’ [51 51 61 21 61 2]7 [5’ 5’ 2’ 6’ 2’ 6]’ [2’ 21 6’ 51 6’ 5]’

[2,2,5,6,5, 6]
2, "range", 2, 3, 6], [[6, 6, 3, 2, 3, 2], 6,6, 2,3,2,3],[3, 3,6, 2,6, 2],[3, 3, 2,6, 2, 6], [2, 2,6, 3, 6, 3],
[2,2,3,6, 3, 6]]
3, "range", [1, 4, 5], [[5, 5, 4, 1, 4, 1], 5,5, 1, 4, 1, 4], [4, 4,5, 1,5, 1], [4, 4, 1,5, 1,5],[1, 1, 5, 4, 5, 4],
[1,1,4,5,4,5]
4,"range", [1, 3, 4],1[14,4,3,1,3,1],[4,4,1,3,1,31,13,3,4,1,4,1],[3,3,1,4,1,4],[1, 1, 4, 3, 4, 3],
[1,1,3,4,3,4]
010
"group has", 6, "elements" Group element1,1=|1 0 O
001
g1 = II1,2]]
g =
g3 = |1, 3,2]]
g4 = 12, 3]]
gs = II1, 3l

linear dimension, 5
"Symmetric?", true

Is Z in Vec(K)? true
(h[2] 2h[1]- h[2] O h[2] AI2])

"Basis for Z(G)"

1, "coeff", 2

Z[1]=

O O =
o = O
o

2, "coeff", 1

=

01
Z[2]=|1 0
11

(=

Check abelian

1, 2, true

1. 1 L
EIGS =
(2. ~1. —1.>
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PermChars ;=

R R R
= W W =
= O O

2 3

Group spectrum: 1+ t+t“+t

e e i
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Molien Series to order 10: 1+ t+2t2 +3t3 + 4t +5¢° + 7t + 8t7 + 10t + 12¢9 + 14¢10

n-choose-rank

{1,11,2,31}4,{2,[1, 2, 41}, {3, [1, 2, 51}, {4, [1, 2, 6]}, {5, [1, 3, 41}, {6, [1, 3, 5]}, {7, [1, 3, 6]}, {8, [1, 4, 51},
{9, [1, 4, 6]}, {10, [1, 5, 6]}, {11, [2, 3, 41}, {12, [2, 3, 5]}, {13, [2, 3, 61}, {14, [2, 4, 51}, {[2, 4, 6], 15}, {16,
2,5, 6]}, {17, [3, 4, 51}, {18, [3, 4, 61}, {19, [3, 5, 61}, {20, [4, 5, 6]}

KERNEL HIERARCHY

m=(00004002000010020000)

{5, 8, 13, 16}

u3=(2 0203013011031030202)

{1, 3,5,7,8, 10, 11, 13, 14, 16, 18, 20}

picheck (6 3 5 6 4 3)

(21 5 2 4 1
”‘(9927927 9)

m=(046201023401202)

u2=(%111%1%111011%1)

picheck (12 6 10 12 8 6)

ml=(12 6 10 12 8 6)

picheck (12 6 10 12 8 6)

Column Projections

08/21/2008 01:11 PM



http://sadie:15001/home/ph/maple/TRUNS/XML...

= O

idem-checks NO-checks

—
R O Wk~ O O wiN

O O O O o o
o

O O wWN O F Wl
o O o o O o
o

o O O O o o

o O

idem-checks NO-checks
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o =
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o
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o

O O O o o o

o O

idem-checks NO-checks
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Row Projections
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2 1
§0000§
1 2
O§O§OO
oogogo
PP = ) , idem-checks
O§O§OO
5 4
00§0§0
2 1
§OOOO§
2 1
§§0000
2 1
§§OOOO
oogogo
PP, = , . idem-checks
000§0§
5 4
005050
2 1
OOO§0§
2 1 2 16 16 20 8 16 20
3590003 3 9 9 3 9 9
2 1 4 32 8 20 40 16 4
33035300 9 3 9 9 9 3
5 4 8 4 40 8 32 4
0035030 3 39 3 9 3
T= 2 2 1 NM = 8 20 20 16 16 16
0503503 39 9 3 %9 9
5 4 8 4 40 8 32 4
0035030 3 39 3 9 3
4 2 45 1 40 4 20 32 16 8
900903 9 3 9 9 9 3

CHECKING NULLSPACES

mA =[3,-3,1,3,-1,-3]
1 -1 0 10 -1 -t t -t —s t

ker N¢ = s s RB checks
0 0 -101 o0 0 0t 0 -t O

mAviaker NC (3 -1)
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1 0 O -s =S
0O 1 0 -t 0 —-t+s
ker Mg = 0 01 s 0 ! RB checks
-1 0 -1 0 -t —t+s
0 0 1 s 0 t
0 -1 -1) {t-s 0 -s
01 0 O s 0 0
00 1 O t 0 s
kerMC=OO 0 1 0 s ! RB checks
10 0 O tt —-ts
00 0 1 0 s
11 -10 s t 0
nxt=(2 2 0 2)
100001 100001
010100 010000
RNOR*=001010,RR*=001010
010100 000100
001010 001010
100001 100001
1200041
210100 100000
3 3 010000
BNOB*=OO1010,BB*=001000
0%010% 000100
000010
?01(2)10 000O0O0T1
300301

Do these reconstitute N? , true

Ranks: 4, 6, "vs", 3

10 of 14 08/21/2008 01:11 PM



11 of 14

http://sadie:15001/home/ph/maple/TRUNS/XML...

-4 -4 -8 -4 -1
03 5 %% 3 05 000
4 8 4 4 1 2
30 3 33 0 g 003 0
4 -8 4 -4 -8 -1
35 99373 9 0 0 00 -
CNM = 4 4 84SkewT= 5
03 5 0% 3 05 000
8 -4 4 8 -4 1
35 9 9 9 5 00300
4 8 4 4 2 1
30 3 33 0 g 00350
-1 -1 -2 -1
0 5 77 0 77 5
1 2 1 1
3 0 375 37 0
1 =2 5 1 -1 =2
27 27 27 27 27
-1 -1 -2 -1
0 5 27 0 7 5
2 =1 1 2 o =1
27 27 27 27 7
1 2 1 1
3 0 37 5 37 0
8 16 8 8
§ o 8 8 9
3 9 3 9 110001
0o 4 4 o 8 4
309 9 3 110200
16 4 20 16 o 4 ’ ’
9 9 9 9 9 001010
MO:s 16 8 8 No = 2 1
§§O§E§ 001010
9 9 9 9 9 > 1
0 4 4 o 8 4 £003 01
3 9 9 3

"IS NM a combination of T and Omega?", true

NM = 4T + 12Q

o
o
o
[]EN
o
W=
[(e]] N}
(][N}
o
o
o
Ol
win
~—

"IS MN in Vec(K)?", false

Skew Omega =
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1

w

-1 41 29 11 25 31 5 23
MN(ZT?24222?2???2§2?

)

T= 12/1,rank=3,ratio=4/1,n2/r= 12/1

wl

T =24/1,r =2/3,7/n°=1/3
p2 = 131/729, min T = 524/81, T-check is positive? 448/81
max r = 729/131, r-check is positive? 112/243
IS NOMO a combination of T and Omega? , true
NoMg =0T + 120
There are, 2, partitions and, 4, ranges, with a group size of, 6

KERNEL HAS LINEAR DIMENSION 18
out of total no. of elements equal to 48

dim span idems 5 vs no. of idems 8
"PT1" = {{3, 5}, {1, 6}, {2, 4}}
"PT2" ={{3, 5}, {1, 2}, {4, 6}}

"RG1" =1{2, 5, 6}
"RG2" = {2, 3, 6}
"RG3" = {1, 4, 5}
"RG4" = {1, 3, 4}
8 -8 8 8 -8 -8 598 112 -—131 -131 -131
9 9 27 9 27 9 729 729 729 729 729
-8 8 -8 -8 8 8 112 598 —131 355 —131
9 9 27 9 27 9 729 729 729 729 729
8 -8 8 8 -8 -8 -131 -131 598 —131 598
27 27 81 27 81 27 729 729 729 729 729
MC = NC =
8 -8 8 8 -8 -8 -131 355 —131 598 -—131
9 9 27 9 27 9 729 729 729 729 729
-8 8 -80 -8 8 8 -131 -131 598 —131 598
27 27 81 27 81 27 729 729 729 729 729
-8 8 -8 -8 8 8 355 —131 -131 112 -131
9 9 27 9 27 9 729 729 729 72 729

w
(9]
(9]

~
=N
w  ©
—

= N~

= NN

N O OW ©
=

~
=N
w ©
—

vl N
O N
co O

~N
N
(]
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1 —1
1—1§ 1T_1
-1 1
—llT—1§1
3 -3 3 -3
0o 0 ! 10 1o
Mc-scaled = Nc-scaled =
1 -1 1 1 =L 1
3 3
-3 3 -3 3
T 16 't ! 10
-1 1
_1lT_l§1
000O0OO 000O0OO
0000O00O0 0O000O0O00O0
000O0O0O 000O0OO0ODO
NcM¢ = McNe =
000O0OO 000O0OO
000O0O0OO 000O0ODO
000O0OO 000O0ODO

Eigenvalues M¢

[0, 0,0.,0.,3.917225066, 1.613639132]

Eigenvalues N¢

[0, 0., 2.,0.6666666667, 1.333333333, 0.9218106996]
Eigenvalues M.-scaled

[0, 0.,0.,0.,4.341640786, 1.658359214]

Eigenvalues N-scaled
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26
1 359
26
299 1
-131 -131
598 598
-131 355
598 598
-131 -131
598 598
355 —131
598 598
0
0
0
commutator =
0
0
0

[0, 0., 0.8127090301, 1.123745819, 1.625418060, 2.438127090]

NullSpace M,

{{0,0,0,1,0,1]I1,0,0,0,0,1],[0,0,1,0,1,0]I0, 1, 0,

NullSpace N,

{{0,0,-1,0,1,0]11,-1,0,1,0, -1}}

Eigenvalues Mg

[0, 0., 0.,7.043268479, 1.607968479, 3.348763041]
Eigenvalues Ny

[1.333333333, 0.6666666667, 0., 0., 2., 2.]
NullSpace Mg

{-1,01,0,1,-1},[0,1,0,0,0, -1}, [-1,0,0, 1, 0, O}

0, 0, -11}

-131 -131 -131 355
598 598 598 598
-131 355 —131 —131
598 598 598 598
-131 -131
1 598 1 598
—131 ;=131 56
598 598 299
-131 -131
1 598 1 598
~131 56 -131
598 299 598
000O00O0
00O0O00O
000O00O0
000O00O0
000O00O0
000O00O0
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NullSpace Ny

{[-1,1,0,-1,0,1],[0,0,1,0,-1,0}

Eigenvalues M

[-1.333333333, -2.666666667, 1.833039588, 4.567463350, -0.3230364042, -2.077466534]
Eigenvalues N

[0, 0., -2.,-0.6666666667, 4., -1.333333333]

NullSpace M

{}

NullSpace N

{{1,-1,0,1,0,-1],[0,0,-1,0, 1, 01}

Harmonic Basis

02 33 31
2 03133
3303203
313032
3303203
133230
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